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SURVIVAL OF DERMATOPHYTES APPLIED ON THE FEET*
RUDOLF L. BAER, M.D., STANLEY A. ROSENTHAL, PH.D. AND DOMENICA
FURNARI, B.A.
Recent studies (1, 2) have shown that exogenous exposure plays, at most, only
a very minor role in the development of acute attacks of fungous disease of the
feet. It appears that local resistance is the most important factor in determining
whether or not clinical fungous disease occurs. Many, perhaps the majority of,
persons living in parts of the world where fungous infections are prevalent carry
fungi on their feet at least some of the time, without having fungous disease.
Farley (3) reported that contaminated clinical material may remain culturable
for more than a year when stored in the dark at room temperature. Spores of Tn-
chophyton mentagrophytes remained viable for more than a week after they had
been swabbed onto a pine board, and were viable even after 72 hours on concrete
(4). Weidman (5) found that Epidermophyton floceosum could not be recovered
from interdigital spaces on the feet 3—4 months after the site had been inoculated
with culture material, while Peck (6) in similar studies reported that he was able
to recover the inoculated organism one month after inoculation.
This report deals with attempts to determine the fate of dermatophytes delib-
erately placed on circumscribed areas on undamaged skin of the feet.
EXPERIMENTAL
Technic
Suspensions of cultures of dermatophytes were prepared by the method of
Friedhoff and Rosenthal (7) and one drop of the suspension (representing a vol-
ume of approximately "j'2 ml) was expressed from a one ml tuberculin syringe
onto each of two sites on one foot of each subject. The number of viable fungous
elements contained in )424 ml varied between 33 and 138,000 with an average of
about 32,000. The sites, the borders of which were delineated with small adhesive
tape strips, were: 1) the midportion of the plantar surface, and 2) the medial
aspect of the foot directly below the internal malleolus. With a sterile glass rod
each drop was gently rubbed for 30 seconds over a circular area 20 mm in diame-
ter, and then was allowed to dry. No dressings or other measures were used to
protect the sites. The volunteers put on their footgear as soon as the sites had
dried and returned for examination after 1, 2, 3, 6, 8 and 15 days. At each visit
scrapings were taken gently with a scalpel and examined in KOH preparations
and on cycloheximide-contairung medium (8).
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$ubjecls
Included in this study were fifteen subjects who were considered free from fun-
gous infection on the basis of two successive negative weekly mycological examin-
ations and lack of clinical changes, as well as seven subjects with proven fungous
disease of the feet. In the latter seven subjects the species of fungi used in our
tests was different from that causing the primary infection. The sites of the exper-
imental exposures were clinically free from fungous disease.
RESULTS
The results in 22 subjects (15 without and 7 with mycological and clinical
evidence of fungous infection and disease) are presented in Table I. Fungous fila-
ments were seen microscopically in 5 of the 15 subjects without mycological
or clinical evidence of fungous disease (3 times after one day; once each on the
3rd, 6th, 8th and 15th day). Cultures were obtained as follows: T. mentagro-
phytes was isolated from subject no. 6 on the first and second day; subject no.14
on the first, second and sixth day; and subject no. 17 on the first day only. All
other attempts at culture were without results.
Fungous filaments were seen microscopically in 4 of the 7 subjects with fungous
disease (twice after one day; once after 6 days; twice after 8 days). No cultures
were obtained from these 7 subjects.
DISCUSSION
Our results in 22 subjects indicate that large masses of fungi placed on circum-
scribed areas of the feet are readily eliminated, inhibited or killed ill consonance
with the well known self-sterilizing properties of the skin. In 8 of the 15 subjects
without fungous infection and in 4 of 7 subjects with fungous infection, fungi
were not seen microscopically or recovered in culture even 24 hours after experi-
mental exposure. Three subjects without previously existing fungous infection
yielded cultures. Since no isolations were obtained from the 7 subjects with
previously existing fungous infection, it is not possible to decide whether the
filaments which were seen microscopically were those which were deliberately
applied to the skin or whether they were the organisms from the primary infec-
tion.
The possibility had been considered that the foot skin of persons with fungous
disease might have inherently a greater capacity to maintain viable culturable
fungi than that of persons without fungous disease. In the small number of per-
sons in our tests reported here, no such tendency was noted although elsewhere
(1, 2) we have found evidence favoring such an inherent difference in the capacity
to maintain fungi.
SUMMARY
Two normal appearing sites on the feet of each of 7 subjects with and of 15 sub-
jects without fungous infection of the feet were exposed to masses of fungi. In 12
of the 22 subj ects fungi were not seen microscopically or recovered in culture even
24 hours after the application by rubbing in of the fungous-containing material.
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The total number of fuagous demonstrations (microscopically and in culture)
was 8 on the first day; 2 on the second day; one on the third day; 3 on the sixth
day; 3 on the eighth day and one on the fifteenth day.
The foot skin of most persons appears to have a remarkable capacity to rapidly
rid itself of or to kill or inhibit pathogenic fungi, similar to the self-sterilizing
properties of the skin against bacteria.
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